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0.     FOREWORD 

0.1  This  Indian  Standard  (  First  Revision  )  was  adopted  by  the  Indian 
Standards  Institution  on  18  April  1983,  after  the  draft  finalized  by  the 
Steel  Tubes,  Pipes  and  Fittings  Sectional  Committee  had  been  approved 
by  the  Structural  and  Metals  Division  Council. 

0.2  Steel  tubes  are  extensively  used  as  idlers  for  belt  conveyors  and  the 
standard  covering  requirements  for  the  same  was  first  published  in  1979. 
While  reviewing  the  standard,  it  was  felt  necessary  to  issue  a  revision 
incorporating  the  following  salient  changes  in  the  light  of  the  experience 
gained  in  usage  of  the  standard  by  the  industry  and  the  users. 

a)  Amendment  No.  1,  issued  in  September  1981. 

b)  Certain  additional  thicknesses  and  modifications  to  the  require- 
ments given  earlier  for  ovality,  eccentricity,  straightness,  tolerances 
on  thickness,  fin  height,  etc. 

0.3  For  the  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  value,  observed  or  calculated, 
expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accord- 
ance with  IS  :  2-1960*.  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in 
this  standard. 


1.  SCOPE 

1.1  This  standard  covers  the  requirements  for  steel  tubes  for  idlers  for 
belt  conveyors. 


*  Rules  for  rounding  off  numerical  values  (  rtviud). 
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2.  TYPES  AND  GRADES 

2.1  Steel  tubes  for  idlers  for  belt  conveyors  shall  be  of  the  following  types 
(  based  on  the  process  of  manufacture  and  grades  ): 

Types  Grades 

Hot-Finish  Seamless  (  HFS  )  YSt  210,  YSt  240  and  YSt  310 

Cold-Drawn  Seamless  (  CDS  )  YSt  210,  YSt  240  and  YSt  310 

ERW  (  including  HFIW  )  YSt  210,  YSt  240  and  YSt  310 

Notf  — The  Krades  YSt  210,  YSt  240  and   YSt   310   correspond   to  grades    22, 
25  and  32 specified  in  the  original  standard. 

3.  SUPPLY  OF  MATERIAL 

3.1  General  requirements  relating  to  the  supply  of  steel  tubes   for    idlers 
for  belt  conveyors  shall  conform  to  IS  :  1387-1967*. 

4.  DESIGNATION 

4.1  Steel   tubes  are  designated  by  the  symbols  to  indicate  the  process  of 
manufacture,  followed  by  the  minimum  yield  stress  in  MPa. 

5.  MATERIAL 

5.1  The  tube  shall  be  made  from  the  steel  manufactured  by  open  hearth 
baric  oxygen,  electric  furnace,  or  any  other  process  approved  by  th< 
purchaser,  or  a  combination  of  these  processes. 

6.  MANUFACTURE 

6.1  Tubes  shall  be  manufactured  by  one  of  the  following  processes: 

a)  Seamless,  and 

b)  ERW  ( including  HFIW  ). 

6.2  The  height  of  the  internal  fin  value  of  ERW  pipes  shall  not  exceed 
1*7  mm. 

Note  —  Lower  limit  of    fin  height  may  be  as  agreed  to  between  the  manufacturer 
and  the  purchaser. 

7.  CHEMICAL  COMPOSITION 

7.1  The  ladle  analysis  of  steel  shall  not  have  more  than  0*06  percent 
sulphur  and  not  more  than  0*06  percent  phosphorus  and  shall  be  carried 


'General  requirements  for  the  supply  of  metallurgical  materials  (firtt  rmUkn  ). 
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out  either  by  the  method  specified  in  IS  :  228*  and  its  relevant  parts  or 
any  other  established  instrumental/chemical  method.  In  case  of  dispuife 
the  procedure  given  in  relevant  part  of  IS  :  228*  shall  be  the  referee 
method.  However,  where  the  method  is  not  given  in  IS  :  228*  and  its 
relevant  parts,  the  refeiee  method  shall  be  agreed  to  between  the 
purchaser  and  the  manufacturer. 

7.2  Check  Analysis  —  When  specified  on  the  purchase  order,  a  check 
analysis  shall  be  made  by  the  supplier.  The  permissible  variation  from 
the  limits  specified  in  7.1  shall  be  as  follows: 

Constituents  Percent,  Max 

Phosphorus  0*005 

Sulphur  0'005 

8.  MECHANICAL  PROPERTIES 

8.0  The  following  tests  shall  be  carried  out. 

8.1  Tensile  Test  —  This  test  shall  be  carried  out  in    accordance   with 
IS  :  I894-197:2f  on  one  of  the  following,  at  the  manufacturer's  option: 

a)  A    length   cut   from  the  end  of  the  selected  tube  ( the  ends  being 
plugged  for  grips  or  flattened  where  necessary  ),  and 

b)  A  longitudinal  strip  cut  from  the  tube  and  tested  in   the   curved 
condition. 

8.1.1  The   tensile  strength,  the  yield  stress  and  the  percentage  elonga- 
tion shall  be  not  less  than  those  specified  in  Table  1. 


TABLE  1 

MECHANICAL  PROPERTIES 

Tuiik 

Designation 

Tknsilk  Strength        Yuld  Stress 
MPa                           MPa 
Min                              Min 

e  long  ati  un 

Percent 

Min 

HFS  210.CDS  210/ERW  210 

330                                210 

20 

HFS  240/CDS  240/ERW  240 

410                                240 

18 

HFS  310/CDS  310/ERW  310 

450                      aio 

!5 

8.1.2  The  percentage  elongation  in   this  standard   shall   be  reported 

with  reference  to  a  gauge  length  of  5*65  */So  where  S0  is  the  original 
cross  sectional  aiea  of  the  test  specimen. 


•Methods  of  chemical  analysis  of  steals  ( issued* nrpcrts  ). 
t Methods  for  tensile  testing  of  sfeel  tubes  (JkV*l  wiftm.}. 
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9J2  Drift  ExpaaeLrm  T«st  —  The  test  shall  be  carried  out  on  a  piece 
of  tube  approximately  100  mm  long,  cut  from  end  of  each  selected  tube 
in  accordance  with  IS  :  2335-1963*  and  the  minimum  increase  in  outside 
diameter  after  expansion  shall  be  2'5  percent.  The  included  angle  shall 
be  30°,  45°,  or  60%  at  the  option  of  the  manufacturer. 

Not*  —  The  sizes  which  are  not  covered  in  IS  !  2335-1963*  shall  be  irbiect  to 
agreement  between  the  purchaser  and  the  manufacturer. 

8*3  Flattening  Taat  —  A  ring  not  less  than  50  mm  in  length,  cut  from 
one  end  of  eath  selected  tube  shall  be  Rattened  between  the  two  parallel 
plates  in  accordance  with  IS  :  2328-19631  with  weld  at  45%  if  any.  No 
opening  shall  occur  by  flattening  in  the  weld,  until  the  distance  between 
the  plates  is  less  than  75  percent  of  the  original  outside  diameter  of  the 

Eipe.     No  cracks  or  bresjts  in  the  material  shall  occur  until  the  distance 
etween  the  plates  is  less  than  60  percent  of  the    original   outside 
diameter.. 

*.  WEIGHT 

9*1  The  nominal  mass  and  dimensions  of  black  steel  tubes  shall  be  as 
specified  in  Table  2. 

TABLE  2     DIMENSIONS  AND  NOMINAL  MASSES  OF  BLACK  STEEL  TUBES 

Mam 

(3) 
kg/m 
5-39,  6-55 
6-52,  7*95 
8*47,  10*05,  12*83 
9*74,  11*57,  14*81 
10*38,  12*34,  15*8 
12*  19,  14*50,  16*78 
12*82,  15*26,  17*67 
13*6,  14*61,  16*10,  18*75 
14*3,  15*33,  16*99,  19*69 
15*0,-16*13,  17*89,  20*73 
16*4,  17*65,  19*58,  22*70 
17* I,  18*44,  20*46,  23*72 
17*8,  19*17,  21*27,  2467 
18*2,  19*55,  21*69,  25*17 
251,  2912,  32*67 
28*5,  33*06,  3712 


OuniDi  DiAmnm 

Thickness 

(1) 

(2) 

mm 

mm 

63*5 

3*65,  4*50 

761 

3*6$,  4*50 

88*9 

4*05,  4*85,  6*30 

101-6 

405,  4*85,  6*30 

108*0 

4*05,  4*85,  6*30 

114*3 

4*5,  5*4,  6*3 

120*0 

4*5,  5*4,  6*3 

127*0 

•  4*5,  4*85,  5.4,  6*3 

133*0 

4*5,  4*85,  5*4,  6*3 

139*7 

4*5,  4*85,  5*4,  6*3 

152*4 

4*5,  4*85,  5*4,  6*3 

159*0 

4*3,  4*85,  5*4,  6*3 

168*1 

4*.  4*85,  5*4,  6«3 

168*3 

4*3,  4*85,  5*4,  6*3 

198*7 

5*4,  6*3,  7*1 

219-1 

5*4,  6*3,  71 

•Method  for  drift  expetsiiag  ten  cm  steel  tubes. 
tMsthod  lor  fletttalng  test  on  tteel  tubes. 
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9.1.1  Outside  diameters  and  thicknesses  other  than  those  covered 
under  the  standard  will  be  permissible  subject  to  agreement  between  the 
manufacturer  and  the  purchaser. 

10.  HARDNESS  TEST 

10.1  When  hardness  values  are  required,  the  hardness  values  shall  be  at 
agreed  to  between  the  purchaser  and  the  manufacturer. 

11.  NUMBER  OF  SAMPLFS   FOR   MECHANICAL  TESTS  AND 
DIMENSIONS 

11.1  Mechanical  Teats  —  The  number  of -pipes  on  which  mechanical 
tests  shall  be  performed  are  as  follows: 

a)  Up  to  and  including  114*30  mm  outsidt  diameter  —  One  tube  from  a 
lot  of  400  tubes  or  a  fraction  thereof  as  presented  for  inspection, 
and 

b)  Over  114*30  mm  outside  diameter  —  One  pipe  from  a  lot  of  200  pipes 
or  a  fraction  thereof  as  presented  for  inspection. 

tl.2  Dimensions  —  One  tube  from  a  lot  of  100  tubes  or  fraction  thereof 
mm  presented  for  inspection. 

12.  RETESTS 

12.1  Should  any  one  of  the  test  pieces  first  selected  fail  to  pass  any  of  the 
tests  specified,  two  further  samples  shall  be  selected  for  testing  in  respect 
of  eacn  failure  from  the  same  lot.  Should  the  test  pieces  from  both 
these  additional  samples  pass,  the  material  represented  by  the  test 
samples  shall  be  deemed  to  comply  with  the  requirement  of  that 
particular  test.  Should  the  test  pieces  from  either  or  these  additional 
samples  fail,  the  material  represented  by  the  test  samples  shall  be  deemed 
as  not  complying  with  the  standard  or  the  manufacturer  may  select  to 
test  individually  the  remaining  lengths  in  the  lot  for  Ihe  test  failed  to 
comply  in  the  preceding  tests. 

13.  TOLERANCES 

13.1  Tubes  shall  conform  to  the  following  tolerances. 

13.1.1  Ovality  —  It  is  defined  as  OD,  Max  —  OD,  Mm  and  at  any  one 
•cross  section  shaH  not  exceed: 

Below  168-3  mm  0*5  mm 

Including  168*3  mm  and  above  1*0  mm 
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13.1.2  Eccentricity  —Eccentricity  at  any  cross  section,  when  calculated  by  the 
following  formula  shall  not  exceed  5  percent: 

<max  —  <min        lrt_ 
2  x  t        *  10° 
where 

'max  «  maximum  thickness, 
'min  —  minimum  thickness,  and 
t         —  specified  thickness. 

1MJ  Mm* 

a)  Single  tube  (  medium  and  heavy  series  )  shall  have  a  tolerance  of 
±10  percent,  and 

b)  For  quantities  per  load  of  10  tonnes,  Min  the  tolerance  shall  be 
±7*5  percent  (  medium  and  heavy  series  ). 

Note  —  For  the  purpose  of  a  minimum  weighment  of  10  tonnei  lot,  the 
weighment  may  be  done  in  convenient  lot*  at  the  option  of  the  manufacturer. 

13.1.4  The  tolerances  of  HFS/ERW  tubes  shall  be  as  under: 

HFS/ERW  Tolerances 

a)  Outside  diameter  ±0*8  percent 

b)  Thickness  *  10  percent 

13.1.5  The  tolerances  on  CDS  tubes  shall  be  as  under. 

13.1.5.1  Outsid$  diamkr  —  Where  the  ratio  of  outside  diameter  to 
thickness  is  not  greater  thap  33:1,.  the  tolerances  shall  be  as  shown  in 
Table  3. 

13.L5.2  For  sixes  larger  than  127*0  mm  outside  diameter,  the 
tolerance  shall  be  ±  (  0*08  mm  +  0*05  per  25  mm  of  outside  diameter 
or  part  thereof  )* 

13*1*5.3  Where  ratio  of  outside  diameter  to  thickness  \%  greater  than 
33:1  the  tolerances  shall  be  as  agreed  to  between  the  purchaser  and  the 
manufacturer. 

13.1.5,4  Thkknus  —  The  tolerance  on  thickness  shall  be  A 10 
percent. 

14.  WORKMANSHIP 

14*1  All  tubes  shall  be  free  from  harmful  defects,  reasonably  Smooth  and 
free  from  rust.  Unless  otherwise  specified,,  ends  shall  be  cut  .square. 
Surface  finish  shall  be  as  agreed  to  between  the  manufacturer  and  the 
purchaser. 
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TABLE  3    TOLERANCES 

All  dimensions  in  millimetres. 

Outside  Diameter 

TOLEBAWCB 

Over 

Up  to  and  Including 

(1) 

(2) 

(3) 



25-4 

±0*13 

25*4 

38*1 

±0*15 

381 

51*0 

±0*18 

51*0 

63'5 

±0*20 

63-5 

76*1 

±0*23 

76'1 

88-9 

±0-25 

88*9 

101-6 

±0-28 

1016 

1143 

±0*31 

114-3 

127*0 

±0-33 

15.  STRAIGHTNESS* 

15.1  Unless  other  tolerances  are  agreed  to  between  the  purchaser  and 
the  manufacturer,  tubes  shall  not  deviate  from  straightness  by  more  than 
1/1  000  of  any  length,  when  measured  at  the  centre  of  that  length,  at  the 
manufacturer's  works. 

16.  LENGTH 

16.1  The  tubes  shall  be  supplied  in  random  lengths  of  4  to  7  metres 
unless  otherwise  agreed  to  between  the  manufacturer  and  the  purchaser. 

16.2  Where  'exact'  or  'cut  length'  is  specified)  it  shall  be  within  the 
tolerance  of  i  *  mm. 

17.  SURFACE  PROTECTION 

17.1  Unless  otherwise  specified,  the  tubes  shall  be  supplied  with 
protective  coating  by  rust  preventive  oil  on  the  outside  surface. 

18.  MARKING 

16*1  Each  tube  may  be  marked  with  the  manufacturer's  name  or  trade- 
mark. 

18.2  Each  bundle  of  tubes  shall  be  marked  suitably  with  the  following: 

a)  Type  of  pipe, 

b)  Grade  of  material,  and 

c)  Outside  diameter  and  thickness. 

9 


If  1*295-1983 

18*2.1  Each  tube  may  also  be  marked  with  the  ISI  Certification  Mark. 

Nora  —  The  use  of  the  ISI  Certification  Mark  is  governed  by  the  provisions  of  the 
Indian  Standards  Institution  (Certification  Marks)  Act  and  the  Rules  and  Regu- 
lations made  thereunder.  The  ISI  Mark  on  products  covered  by  an  Indian  Standard 
conveys  the  assurance  that  they  have  been  produced  to  comply  with  the  require- 
ments of  that  standard  under  a  well-defined  system  of  inspection,  testing  and  qualitv 
control  which  is  devised  and  supervised  by  ISI  and  operated  by  the  producer.  ISI 
marked  products  are  also  continuously  checked  by  ISI  for  conformity  to  that 
standard  as  a  further  safeguard.  Details  of  conditions,  under  which  a  licence  for  the 
use  of  the  ISI  Certification  Mark  may  be  granted  to  manufacturers  or  processors. 
may  be  obtained  from  the  Indian  Standards  Institution. 
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<  Continued  from  page  2  ) 

Members  Representing 

Shri  M.  K.  V.  Chari  McNally  Bharat  Engineering  Co  Ltd,  Kumardhubi 

Shri  S.  K.  Chaudhuri  (  Alternate ) 
Sam  H.  N.  Futehaixy  Dynacraft  Machine  Co  Ltd,  Bombay 

Shri  S.  K.  Drago  (  Alternate  ) 
Shri  O.  S.  Kanwar  Association     of     Indian     Engineering      Industry, 

New  Delhi 

Shri  P.  R.  Gupta  (  Alternate  ) 
Shri  T.  S.  Kasturi  Neyveli  Lignite  Corporation  Ltd,  Neyveli 

Shri  M.  C.  ReNOarajan  (  Alternate  ) 
Shri  C.  S.  Roy  Mining    &    Allied     Machinery     Corporation     Ltd, 

Durgapur 

Shri  S.  K.  Mckhkrji  (  Alternate  ) 
Shri  R.  N.  Sah  Tata  Robins  Frazer  Ltd,  Jamshedpur 

Shri  V.  P.  Nijhawan  (  Alternate  ) 
Shri  V.  C.  Sharma  Indian  Tube  Co  Ltd,  Jamshedpur 

Shri  S.  Sur  Elecon  Engineering  Co  Ltd,  Vidyanagar 

Shri  H.  S.  Noronha  (  Alternate  ) 
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BUREAU  OF  INDIAN  STANDARDS 

Headquarters 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg  NEW  DELHI  1 1 0002 

Telephones  323  0131,  323  3375,  323  9402 

Fax    91  11  3234062,  91  11  3239399    91  11  3239382 

Telegrams    Manaksanstha 

(Common  to  all  Offices) 

Central  Laboratory  Telephone 

Plot  No  20/9,  Site  (V,  Sahibabad  Industrial  Area,  Sahibabad  201010  8-77  00  32 

Regional  Offices: 

Central    Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg  NEW  DELH1 1 10002  323  76  17 

♦Eastern    1/14  CIT  Scheme  VII  M,  V  I  P  Road  Maniktola,  CALCUTTA  700054  337  86  62 

Northern    SCO  335-336,  Sector  34-A,  CHANDIGARH  1 60022  60  38  43 

Southern    C  I  T  Campus,  IV  Cross  Road,  CHENNAl  6001 13  235  23  15 

fWestern    Manakalaya,  E9,  Behind  Marol  Telephone  Exchange,  Andheri  (East),  832  92  95 

MUMBAI  400093 

Branch  Offices:: 

'Pushpak',  Nurmohamed  Shaikh  Marg,  Khanpur,  AHMEDABAD  380001  550  13  48 

JPeenya  Industrial  Area,  1st  Stage,  Bangalore  Tumkur  Road,  839  49  55 
BANGALORE  560058 

Gangotri  Complex,  5th  Floor,  Bhadbhada  Road  TT  Nagar,  BHOPAL  462003  55  40  21 

Plot  No  62-63,  Unit  VI,  Ganga  Nagar,  BHUBANESHWAR  751001  40  36  27 

Kalaikathir  Buildings,  670  Avinashi  Road,  COIMBATORE  641037  21  01  41 

Plot  No  43,  Sector  16  A,  Mathura  Road,  FARIDABAD  121 001  8  28  88  01 

Savitrt  Complex,  116G  T  Road,  GHAZIABAD  201001  8-71  19  96 

53/5  Ward  No  29,  R  G  Barua  Road,  5th  By-lane,  GUWAHATI  781003  54  1 1  37 

5-8-56C,  L  N  Gupta  Marg,  Nampally  Station  Road,  HYDERABAD  500001  20  10  83 

E-52,  Chitaranjan  Marg,  C-Scheme,  JAIPUR  302001  37  29  25 

1 17/41 8  B,  Sarvodaya  Nagar,  KANPUR  208005  21  68  76 

Seth    Bhawan,    2nd    Floor,    Behind    Leela    Cinema,    Naval    Kishore    Road,  23  89  23 
LUCKNOW  226001 

NIT  BUildmg,  Second  Floor,  Gokulpat  Market,  NAGPUR  440010  52  51  71 

Patliputra  Industrial  Estate,  PATNA  800013  26  23  05 

Institution  of  Engineers  (India)  Building  1 332  Shivaji  Nagar,  PUNE  41 1005  32  36  35 

TC  No  14/1421,  University  P  O  Palayam,  THIRUVANANTHAPURAM  695034  6  21  17 


*Sales  Office  is  at  5  Chowringhee  Approach,  P  O  Princep  Street,  27  1 0  85 

CALCUTTA  700072 

tSales  Office  is  at  Novelty  Chambers,  Grant  Road,  MUMBAI  400007  309  65  28 

fSales  Office  is  at  'F'  Block,  Unity  Building,  Narashimaraja  Square,  222  39  71 

BANGALORE  560002 


Pnnted  at  Dee  Kay  Pnnters.  New  Delhi,  India 


